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Development of Efficient Thermal Transfer System on 3-Dimensional Controllable Catheter
Using Shape Memory Alloy (SMA)
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Fig. 1 Plasma needle tip for the selective tissue removal by ablation and
coagulation (pre-experimental prototype)
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Fig. 2 Nucleoplasty using direction controllable cannular needle in

(b) needle tip in disc
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(a) ic view of 3-dimensi s s
cannular catheter using variable types i
of Shape Memory Alloy (SMA)

3way type SMA Cannular 4-way type SMA Cannular

(b) Cross section of IV-IV

Fig. 3 Schematic view of 3-dimensional controllable cannular catheter using
1 to 4 way shape memory alloy in second patent
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! (a) Pre-curvatured Shape Memory Alloy (SMA) - #1
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(b) Straight Shape Memory Alloy (SMA) - #2 (unit : mm)
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(c) Inner view of navigational canula needle using

2-way different Shape Memory Alloy (SMA) wire (d) Cross section of A-A*

Fig. 4 Principle of 2-way SMA cannular catheter in the case of
one way reversible direction control
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a) Cross-section of A-A’

Fig. 5 A cross section in 360 degree controllable base part

b) Cross-section of B-B
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(c) Three dimensional view of 2-way SMA direction controllable caﬁnular needle
Fig. 6 Detail of three-dimensional controllable catheter needle tip
using the Peltier thermal element

B Aol A3 27)0] 7ol msfolo] whAl o] wekAle] FhEE]
2 ragon, AA8E 4
welA] o)F Ar)H AES o3 Bl gT

oY% SMAS] A AL &
A AE)o) BE o8 AR
A HAT ol 4T e 3UAIE AXWA
G231, oA ] o= B ALt Hg 75 g Hel 3349
wrakAlo] JHEE USS Auws 4 9

=

Derby R., Seo K. S, KazalaK., Chen Y. C., Lee S. H,, KimB. J., "A
factor analysis of lumbar intradiscal electrothermal annuloplasty out-
comes,"” Spine Journal, Vol. 30, No. 3, pp. 256~261, 2005.

2. ChenY.C, LeeS. H., ChenD., "Intradiscal pressure study of percuta-
neous disc decompression with nucleoplasty in human cadavers," Spine
Journal, VVo. 28, No.7, pp. 661~665, 2003.

700





